
a re  p r e sen t ed  in Table  1. Despi te  the fact that these  values  do not coincide in absolute  value with one another  
(which may a l so  be a s soc i a t ed  with the d i f ferent  ge om e t r i e s  of the devices  used),  the c h a r a c t e r  of the i r  change 
on pass ing  f rom one s e r i e s  of s t e r e o i s o m e r s  to another is r e t a ined .  In fact,  the J[M_CH3]+/J[M]+ values also 
r e m a i n  cons ide rab ly  higher in the ca se  of Ia-lIIa~ which contain an axia l  2-CH 3 group, whereas  the JiM_R,]+/ 
JIM]+ values for  Ic - I I Ie ,  with an axial  4 -R '  group,  a lso  r e m a i n  higher than the values observed  for the i r  s t e r e o -  
i s o m e r s .  It should be noted that no apprec iab le  i n c r e a s e  in the peaks of the dehydrat ion  ions was observed in 
the mass  s p e c t r a  obtained in the case  of g a s - c h r o m a t o g r a p h i c  introduction.  
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I N D O L I Z I N E S  

Iv'.* PROTONATION OF 2-ALKYL(ARYL)-6-  AND -7-CARBETHOXYINDOLIZINES 

AND THEIR FORMYL, ACETYL, AND NITROSO DERIVATIVES 

L .  M.  A l e k s e e v a ,  G.  G. D v o r y a n t s e v a ,  
M.  S. G o i z m a n ,  T .  S.  L o s e v a ,  
A o D.  Y a n i n a ,  E .  E .  M i k h l i n a ,  
Y u .  N.  S h e i n k e r ,  a n d  L .  N.  Y a k h o n t o v  

UDC 547.759.4.07:543.422.25 

It was e s t ab l i shed  by PMR spec t ro scopy  that 2 - a l k y l ( a r y l ) - 6 -  and - 7 - c a r be t hoxy i ndo l i z i ne s  a r e  
protonated  at C3, whereas  the i r  3 - fo rmyl ,  3 - ace ty l ,  and 3 -n i t r o so  de r iva t ives  a r e  protonated at 
the oxygen atom of the subst i tuent  in the 3 posi t ion.  The ionizat ion constants  of 24 indol iz ine de-  
r i va t i ve s  in n i t romethane  r e l a t i v e  to diphenylguanidine were  measu red  by po ten t iomet r i c  t i t r a -  
t ion. A c o r r e I a t i o n  between protonat ion  and e lec t roph i l i c  subst i tut ion in the 2 - a l k y l ( a r y l ) - 6 -  and 
-7 - ca rbe thoxy tndo l i z i ne  s e r i e s  was es tab l i shed .  

In preceding communications of this series [1-3] we described the syntheses of 2-alkyl(aryl)-6- and -7- 
carbethoxyindolizines and their transformations under the influence of electrophilie and nueleophilic agents. In 
the present research we studied the protonation of 2-alkyl(aryl)-6- and -7-earbethoxyindolizines (I, V) and their 
formyl (II, VI), acetyl (III, VII), and nitroso (IV, VIII) derivatives, and the results were compared with the 
results of previously investigated transformations of these compounds under the influence of other electrophilic 
reagents. 

The protonat ion cen te r s  of the inves t iga ted  compounds were  es tab l i shed  on the bas i s  of a study of the 
PMR s p e c t r a  of the neu t ra l  mo lecu le s  and conjugate ac ids  (Table 1). In the s p e c t r a  of neu t ra l  molecu les  the 
r e f e r e n c e s  of pro ton  s igna l s  by the pyr id ine  f r agment  a r e  due to the c h a r a c t e r  of the i r  mul t ip l i c i ty .  As in the 
case  of 7 -ca rbe thoxy indo l i z ines  V-VIII, the proton in pos i t ion  6 a ppe a r s  in the fo rm of a quar te t  (Js,6 = 7.5 Hz, 
J6,8 = 1.8 Hz) in the region  5 6.90-7.20 ppm. The qua r t e t  of the proton at  C 8 (J5,8 = 0.9 Hz, J6,8 = 1.8 Hz) is 

* See [1] for communica t ion  III. 
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o b s e r v e d  in  the i n t e r v a l  7 .95-8 .30  ppm, whi le  a p ro ton  s i g n a l  at  C 5 a p p e a r s  as  a double t  (Js,s = 7.5 Hz), the 
c o m p o n e n t s  of which a r e  f u r t h e r  sp l i t  (J5,8 = 0.9 Hz and J1,5 = 0.9 Hz) and have  the f o r m  of a t r i p l e t .  The c h e m -  
i ca l  sh i f t s  of t he se  s i g n a l s  depend s i gn i f i c an t l y  on the e x i s t e n c e  of a s u b s t i t u e n t  in  the p e r i  pos i t ion :  in C3-un-  
subs t i t u t ed  compound  V the s i g n a l  i s  found in  the i n t e r v a l  7 .66-7 .85 ppm.  In s u b s t a n c e s  VI-VIII,  hav ing  m a g -  

ne t i c  a n i s o t r o p i c  g roups  (CHO, COCH 3, NO) at  C3, i t  i s  shif ted to a weak f ie ld  (9.63-10.25 ppm).  

In the s p e c t r a  of n e u t r a l  m o l e c u l e  6 - c a r b e t h o x y i n d o l i z i n e  I, a p ro ton  s igna l  a t  C~ a ppe a r s  in  the fo rm of 
an  octe t  (J5,8 = 1.05 Hz, Js, t = 1.5 Hz, J1,5 = 0.75 Hz), which u n d e r  the in f luence  of o r t h o - c a r b e t h o x y  groups  is  
shi f ted  to w e a k e r  f ie ld  (8 .60-9 .60 ppm) when c o m p a r e d  to the s igna l s  of the p ro ton  at  C 5 in  7 - c a r b e t h o x y i n d o l i -  
z ine  V. In t roduc t ion  of CHO, COCH 3, o r  NO groups  into pos i t i on  3 of 6 - c a r b e t h o x y i n d o l i z i n e s  is  a c c o m p a n i e d  
by  a shif t  of the p ro ton  s igna l  a t  C5 to a r e g i o n  of weak  f ie lds  (10.33-10.68 ppm) for  compounds  I I - IV.  The p r o -  

tons  at  C 7 and C 8 in the s p e c t r a  of 6 - c a r b e t h o x y i n d o l i z i n e s  c h a r a c t e r i z e  s y s t e m s  of s i gna l s  of type AB (J7,8 = 
9.0 Hz), the c o m p o n e n t s  of which  a r e  f u r t h e r  sp l i t  with J5,7 = 1.5 Hz and J5,8 = 1.05 Hz. R e f e r e n c e  s i gna l s  of 
p ro tons  of the p y r r o l e  f r a g m e n t  follow f r o m  a c o m p a r i s o n  of the s p e c t r a  of 1 , 3 - u n s u b s t i t u t e d  and 3 - s u b s t i t u t e d  

compounds  (Table  1). 

C , | I . O O C / ~ W  C:~ H 5 0 0 C " ~ " " ~  

R R 
I I V  V - V I I I  

I. V a R=H, R'=CH3: b R=CsHs: c R=CsH.,CH3-p; dR=CsH~OCH3-p; f R=CsH~CI-p; 
g R=CsH4NO2-p; II, V [ a  R=CHO, R'=CH3: b R=CsHs; c R=C6H,CHs-p; III, VII a 
P =COCH3. P'=CH~; b R=C6H~; c R=C6H4CH3-p; IX', VII I  a P=NO, P'=CH3; b P=C6Hs; 

c R=C6H4CH3-p 

An e x a m i n a t i o n  of the PMR s p e c t r a  of C 1- and C3-unsubs t i tu t ed  c a r b e t h o x y i n d o l i z i n e  ca t ions  shows that  
p ro tona t ion  of t he se  s u b s t a n c e s  (l, V) o c c u r s  at the Ca ca rbon  a tom,  r e g a r d l e s s  of the pos i t ion  of the e s t e r  
group in the py r id ine  por t ion  of the mo lecu l e .  

TABLE 1. C h e m i c a l  Shifts in the PMR Spec t ra  of the N e u t r a l  
Molecu les  and Ca t ions  of 2 - A l k y l ( a r y l ) - 6 -  and - 7 - c a r b e t h o x y i n d o l -  
i z ines*  

C o m -  
pound  

Ia 

Ib 

lib 

IIIb 

!Vb 

Va 

Vb 

VIb 

Vllb 

VIIIb 

Solvent 

CDCI3 
CF~COOH 
CDCIs 
CF~COOH 
CF3COOH 
CDCI~ 
CF3COOH 
CDCI~ 
CFaCOOH 
CDCI3 
CFsCOOH 
CDCI3 
CF3COOH 
CC14 
CDCI~ 
CF3COOH 
CDCb 
CF~COOH 
CF~COOH 
CC14 
CDCI3 
CF3COOH 
CDC13 
CF3COOH 
CDCI3 
CF3COOH 

JCDCI3 
I. CF3COOH 

6,22 bs 
6,97 bs 
6,72 bs 

I" 
7,75 bs 
6,35 bs 
6,93 bs 
6,63 d 
7,17 
6,50d 
7,12 
6,97 d 

1. 
6,38 bs 
6,48 bs 
6,97 
6,95 bs 
7,50 bs 
7,78 bs 
6,38 bs 
6,52 bs 
6,98 bs 
6,82 d 
7,25 
6,67 d 
7,18 
7,07 

1. 

5,53 (i.2 H ) 

6,05 (2H) 
6,17 (2H) 
9,87 s 
8,60 s 
9,83 s 
8,67 s 
2,05 s 
2,45 s 

7,09 q 

5,53 (2H) 
t" 

6,03 (2Hi 
8,15 (2H) 
9,80 s 
9,90 s 
8,63 s 
9,83 s 
8,70 s 
2,05 s 
2,43 s 

Proton signals, 8 

5 6(71 

8,60m 1. 
9.55m 8,97q 
8,68m I" 
9,60m 8,98q 
9,70 m 9,08 q 

10,33 m 7,70 q 
10,33 m 8,60 q 
10,48m 7,77q 
10,38m 8,63q 
I 0,63m 7,69 q 
10,53m 8,58q 
10,82m 8,11q 
10,68m 9,09q 
7,66dt 6,9O q 
7,78dt 6,97 q 
9,03 bs 8,27 q 
7,85dt 7,03 q 
9,10bs 8,30q 
9,23bs 8,43q 
9,53dt 7,23q 
9,65 d t 7,35 q 
9,67 bs 8,0#q 
9,78dt 
9,80dt 8,12q 
9,93 dt 
9,9t dt 8,08 q 

10,25dr 7,61 q 
10,21 dt 8,40 q 

t 
8,02q 

1. 
8,08q 
8,23q 
7,38 
7,90q 

1. 
8,02q 
7,44q 
7,98q 
7,62q 
7,62q 
7,95bq 
8,03bq 
8,50bq 
8,15bq 
8,60bq 
8,75bq 
7,98q 
8,13q 
8,50q 
8,28q 
8,60 q 
8,23 q 
8,57 q 
8,30 q 
8,62q 

*Abbreviations: s is singlet, bs is broad signal, d is doublet, q is 
quartet, dt is doublet of triplets, bq is broad quartet, and m is mul- 
tiplet. 

The signals are found in the region of phenyl ring protons. 
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C2H5OOC C2H5OOC 

tl tt 

A s i g n a l  with an i n t e n s i t y  of 2 p r o t o n  un i t s ,  which  was  a s s i g n e d  to the  p r o t o n s  of the m e t h y l e n e  group in the  3 
p o s i t i o n ,  is o b s e r v e d  in the  s p e c t r a  of the  c a t i o n s  of compounds  of th is  t ype  at  5 .50-6 .00  ppm.  The s i g n a l  of the  
m e t h y l i d y n e  p r o t o n  a t t a c h e d  to C 1 is  sh i f t ed  to weak  f ie ld  r e l a t i v e  to the s p e c t r u m  of the  n e u t r a l  m o l e c u l e  and 
a p p e a r s  a t  6 .97-7 .50  ppm.  A s i m i l a r  p o s i t i o n  of the  s i g n a l s  is  a l s o  o b s e r v e d  in the  c a s e  of o t h e r  a - p r o t o n a t e d  
a l k y l i n d o l i z i n e s  [4]. The  s i g n a l s  of the p r o t o n s  of the  p y r i d i n e  p o r t i o n  of the  m o l e c u l e s  a r e  sh i f t ed  to the  w e a k -  
f ie ld  r e g i o n  (J5 ,8--0 .43-1 .27 Hz) wi thout  a change  in t h e i r  m u l t i p l i c i t y  on p a s s i n g  f rom n e u t r a l  I and V to t h e i r  
c a t i o n s .  

The  r e s u l t s  c o n s t i t u t e  e v i d e n c e  fo r  a change  in the a m b i d e n t  p r o p e r t i e s  of  the  indo l i z ine  s y s t e m  when an 
e s t e r  g roup  is i n t r o d u c e d  into the p y r i d i n e  p o r t i o n  of the  m o l e c u l e  (in the  6 o r  7 pos i t ion ) .  It has been  p r e -  
v i o u s l y  shown [5] that  2 - p h e n y l i n d o l i z i n e  a t - 1 5  ~ in CF3COOH g e n e r a t e s  two i s o m e r i c  f o r m s  (eL. and p) of the  
con juga te  ac id ,  which c o r r e s p o n d  to the  add i t i on  of a p ro ton  to the C 3 and C 1 a t o m s ,  d u r i n g  which  the  p e r c e n t a g e  
of the  ~ f o r m  r e a c h e s  40%. The  p r o d u c t i o n  of the  fl f o r m  was not o b s e r v e d  when the p r o t o n a t i o n  of i s o m e r i c  2-  
p h e n y l - 6 -  and - 7 - c a r b e ' t h o x y i n d o l i z i n e s  was  c a r r i e d  out under  the s a m e  c o n d i t i o n s .  The  only p roduc t  of p r o -  
tona t ion  of  I and V was the  c~ f o r m  of the con juga t e  ac id .  

The  i n t r o d u c t i o n  of CHO, COCHa, or  NO g r o u p s  in the 3 p o s i t i o n  of the  i n v e s t i g a t e d  compounds  l eads  to  a 
change  in the  p r o t o n a t i o n  c e n t e r .  

S igna l s  of p r o t o n s  at  4 .10-6 .10  ppm a r e  absen t  in the  PMR s p e c t r a  of the  con juga te  a c i d s  of the  3 - f o r m y l  
(II, VI), 3 - a c e t y l  (III, VII),  and 3 - n i t r o s o  d e r i v a t i v e s  (IV, VIII) (Tab le  1 and F i g .  1), and th is  exc ludes  the  C 1 and 
C a a t o m s  as  p r o t o n - a d d i t i o n  c e n t e r s .  

In add i t ion ,  on p a s s i n g  f r o m  the n e u t r a l  m o l e c u l e s  to the  c o n j u g a t e  a c i d s  (for e x a m p l e ,  in the  e a s e  of 3 -  
f o r m y l - s u b s t i t u t e d  II and VI), the  s i g n a l  of the  p r o t o n  of the  s u b s t i t u e n t  in the  3 p o s i t i o n  is  sh i f t ed  to s t r o n g  
f ie ld  by 1 .10-1 .30  ppm.  T h e s e  da ta  c o n s t i t u t e  e v i d e n c e  that  the s t r u c t u r e  of  the  con juga te  ac id  for  II and IV 
c o r r e s p o n d s  to the  add i t i on  of a p ro ton  to the  oxygen  a t o m  of the  CHO group  (F ig .  1). 

~ ' ~ \  +H + C~ ~ " ~ 1 ~ .  c~.~ooc ~ n ~ / ~ r  

C.!lO HCOH 

The  s i g n a l s  of the  p r o t o n s  a t t ached  to C1, C6(7) , and C s in II and VI a r e  sh i f t ed  to weak  f ie ld  on p a s s i n g  
f r o m  the  n e u t r a l  m o l e c u l e s  to the  c a t i o n s ,  and the  c h e m i c a l  shi f t  r e m a i n s  p r a c t i c a l l y  unchanged  only for  the  
p r o t o n  a t t a c h e d  to C 5 (Tab le  1); th i s  is  e v i d e n t l y  a s s o c i a t e d  with  c o m p e n s a t i o n  of the  w e a k - f i e l d  sh i f t  of the  
s i g n a l  of th i s  p r o t o n  by the c o r r e s p o n d i n g  s t r o n g - f i e l d  sh i f t  under  the  in f luence  of a change  in the  magne t i c  
a n i s o t r o p y  of the  s u b s t i t u e n t  in the  3 p o s i t i o n  of the p ro tona t e d  m o l e c u l e s .  The  change  in the c h e m i c a l  sh i f t s  of 
the  s i g n a l s  of  the  p r o t o n s  of  the  a c e t y l  g roup  is r e l a t i v e l y  s m a l l  in the  p r o t o n a t i o n  of 3 - a c e t y l i n d o l i z i n e s  III and 
VII.  H o w e v e r ,  the  c o m p l e t e  ana logy  in the  s p e c t r a  of the  con juga te  a c i d s  of 3 - a c e t y t -  (III, VII) and 3 - f o r m y l -  
i ndo l i z ine  d e r i v a t i v e s  (II, VI) p r o v i d e s  e v i d e n c e  for  p r o t o n a t i o n  of t h e s e  compounds  at  the  e a r b o n y l  oxygen  a t o m .  

The  r e s u l t s  a r e  in a g r e e m e n t  wi th  the  d a t a  on the  s t r u c t u r e  of the  con juga t e  a c i d s  of a c e t y l p y r r o l e s  [6], 
which  add a p ro ton  to the  s a m e  c e n t e r .  

C H-OOC ;:)~"t ~ ' ~ - -  R, 
" ' ~ ' -~ . /N - . . (  

COCH~ 

+H+ C H O O C ~ - " ~ " - -  R" 

CltsCOH 

The  c h a r a c t e r i s t i c  c h a n g e s  in the  c h e m i c a l  sh i f t s  of the  s i g n a l s  of the  p r o t o n s  of the  p y r i d i n e  p o r t i o n  of 
the  m o l e c u l e  d i s p l a y e d  d u r i n g  p r o t o n a t i o n  of 3 - f o r m y l -  and 3 - a c e t y l c a r b e t h o x y i n d o l i z i n e s  II, III, VI,  and VII a r e  
a l s o  o b s e r v e d  in the  c a s e  of the  c a t i o n s  of the  c o r r e s p o n d i n g  3 - n i t r o s o  d e r i v a t i v e s  (IV, VIII) (Tab le  1 and F ig .  
1). Th i s  m a k e s  it p o s s i b l e  to c o n c l u d e  tha t  the  s t r u c t u r e  of the c a t i o n s  of IV and VIII  c o r r e s p o n d s  to the  a d d i -  
t ion of a p ro ton  to  the  oxygen  a t o m  of the  n i t r o s o  g roup :  

+It 
C~H-OOC R' C2H~OO{:: R' 

o , _H + �9 

NO NOIt 
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T A B L E  2. ApK a V a l u e s  of 2 -  
A l k y l ( a r y l ) -  6-  and - 7- c a r b e t h -  
oxy indo l i z  ines  

6 -Ca]: - 
bethoxy - 
indoli z 
zines 

ApK s 

7-Car- I 
bethoxy-I 
indoli-I 

ZlIleS I 

ApKa 

Ia 
Ib 
Ic 
Id 
I e  

IIc 
IIlb 
IIIc 
IVa 
IVb 
IVc 

7,76 

7,75 
9,29l 

10,46 I 
>11 ' 
>11 
>11 
>11 

5,97 
8,75 
5,75 

Va I 8,84 
V b 9,95 
V c 9,20 
Vd 9,10 
f 10,06 

11,00 
VIb >11 
VIc > l l  

VIIa > l l  
VIIb > 11 

VIIIb 7,O2 

5-H 

3-c~ 

5-H 

8-H 
f I-H 

8 - H  6 - H  1 -H 

9 , 8 0  9 ,30  8 , 8 0  8 , 3 0  

5 - H  

5 - H  

7,so 7,3o s,so ~,3o d, ppm 

CDEI 3 

8 - H  

JUvUUv'u 
,0,0 9.~ 9,0 e,5 e,o -.5 ".~ 3.ppm 

F ig .  1. PMR s p e c t r a  of the  n e u t r a l  m o l e c u l e s  and c a t i o n s  
of 3 - f o r m y l -  (Via) and 3 - n i t r o s o - 7 - c a r b e t h o x y i n d o l i z i n e  
(VIIIb):  A) Via  in CCl t ;  B)VIa in CF3COOH ; C) VII lb  in 
CDC13; D) VIIIb in CF3COOH. 

The s p e c t r a  of the  c a t i o n s  of a l l  of the  i n v e s t i g a t e d  compounds  r e m a i n  unchanged  with t i m e ,  and th is  c o n s t i t u t e s  
ev idence  for  the  t h e r m o d y n a m i c  s t a b i l i t y  of the  p r o t o n a t e d  f o r m s .  

The  b a s i c i t i e s  of the  2 - a l k y l ( a r y l - 6 -  and - 7 - c a r b e t h o x y i n d o l i z i n e s  and t h e i r  f o r m y l ,  a c e t y l ,  and n i t r o s o  
d e r i v a t i v e s  w e r e  q u a n t i t a t i v e l y  eva lua t ed  by p o t e n t i o m e t r i c  t i t r a t i o n .  T h e  d i f f e r e n c e s  in the pH v a l u e s  at  the  
h a l f - n e u t r a l i z a t i o n  po in t s  of n i t r o m e t h a n e  so lu t i ons  of a s t a n d a r d  s u b s t a n c e  (d iphenylguanid ine)  and 24 indo l i -  
z ine  compounds  I - i ' I I I  w e r e  d e t e r m i n e d .  The v a l u e s  found, d e s i g n a t e d  as  APKa,  a r e  a m e a s u r e  of the  b a s i e i t i e s  

of the  compounds  and a r e  p r e s e n t e d  in T a b l e  2. 
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Fig.  2. Dependence of the ApK a va lues  of 
2 - (p - subs t i tu t ed  phenyl ) -6-  and - 7 - c a r b e t h -  
oxyindol iz ines  on the Hammett  Op va lues :  
a) for the 7 -ca rbe thoxy  s e r i e s ;  b) for  the 
6 -ca rbe thoxy  s e r i e s  (the values  of the p a r a  
subs t i tuents  in the phenyl r ing  at tached to 
C~ of the indoliztne molecules  a r e  p resen ted  
on the graph).  

An ana lys i s  of the r e s u l t s  p rov ides  evidence that the ApK a values  for C3-unsubsti tuted indolizine d e r i v a -  
t ives  I and V depend to a cons ide r ab l e  extent on the posi t ion of the carbe thoxy group. All  of the compounds of 
the 7 -ca rbe thoxy  s e r i e s  (V), in which the e s t e r  r e s i due  is p a r a - o r i e n t e d  to the protonat ion cen te r ,  a r e  c h a r -  
ac t e r i zed  by higher ApK a values  and, consequent ly ,  by lower bas i c i t i e s  than the i r  6 -ca rbe thoxy  analogs,  which 
contain an e s t e r  group in the meta  posi t ion.  Within the l imi t s  of each of the two s e r i e s  (6-carbe thoxy and 7- 
ca rbe thoxy  de r iva t ives ) ,  the effect  of pa r a  subs t i tuents  in the phenyl r ing  at tached to C 2 is s a t i s f a c t o r i l y  de s -  
c r ibed  by Hammet t  Op cons tan ts .  The c o r r e l a t i o n  dependence of ApKa on Op is g raph ica l ly  exp re s sed  by two 
s t ra igh t  l ines  (Fig.  2) and is desc r ibed  by Eqs.  (1) and (2) 

ApKa = 9.645 + 1,806~p (1) 
(r 0,981: s 2 0.03). 

ApKa = 8.685 + 2,421 ~p (2) 
(r 0.997; s 2 0.06) 

for the 7- and 6 -ca rbe thoxy indo l i z ine  d e r i v a t i v e s ,  r e s p e c t i v e l y .  

Sharp changes in the ApK a values  (by s e v e r a l  o r d e r s  of magnitude) occur  on pas s ing  f rom C3-unsubst i tuted 
compounds to 3 - fo rmy l ,  3 - ace ty l ,  or 3 - n i t r o s o  de r iva t ives  in both s e r i e s ;  this  is in good ag reemen t  with the 
PMR s p e c t r a l  data on the change in the protonat ion  cen te r  of the subs tances .  

It should be noted that the p e c u l i a r i t i e s  of the protonat ion of 6- and 7 -ca rbe thoxy indo l iz ine  de r iva t i ve s  
p resen ted  in this  paper  c o r r e l a t e  well  with the p rev ious ly  de sc r ibed  effect [1-3] on the i r  r e a c t i v i t i e s  of the 
pos i t ion  of the ea rbe thoxy  group in the pyr id ine  f ragment  of the molecule .  Thus,  for example ,  the higher b a s i e i -  
t i e s  of 6 - c a r b e t h o x y - 2 - a l k y l ( a r y l ) i n d o l i z i n e s  as compared  with the i r  7 -ea rbe thoxy  i s o m e r s  a r e  in ag reemen t  
with the higher  r e a c t i v i t i e s  of these  compounds in aeyla t ion  and n i t rosa t ion  and in the Mannich and V i l s m e i e r  
r e a c t i o n s .  

E X P E R I M E N T A  L 

The syn thes i s  of the compounds was de sc r ibed  in [1-3]. The PMR s p e c t r a  of solut ions of nil of the inves -  
t igated compounds (the so lvents  for  the neu t ra l  fo rms  were  CCI~ and CDC13, and the solvent  for the protonated 
fo rms  was CF3COOH) were  r e c o r d e d  with a JEOL C-60 s p e c t r o m e t e r  (60 MHz) with t e t r a m e t h y l s i l a n e  as the 
in te rna l  s t andard .  Po ten t iome t r i c  t i t r a t i on  was c a r r i e d  out with a Rad iome te r  automat ic  appara tus  (Denmark) 
with a g l a s s - c a l o m e l  e l ec t rode  pa i r  at 30 ~ in n i t romethane .  A 0.1 N solut ion of p e r c h l o r i c  acid in n i t romethane  
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was used as  the t i t r a t i ng  agent.  The concen t ra t ion  of the f r ee  base  in the t i t r a t e d  solut ion at the h a l f - n e u t r a l i -  
zat ion point  was ~ 0.015 g -equ iva l en t / l i t e r .  Diphenylguanidine was used as the s t andard  subs tance  in the d e t e r -  
minat ion of the ApKa va lues .  
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SYNTHESIS OF I-PHENYL-3-METHYL-4-ALKYL-4- 

[N-METHYLBUTYRO(CA PRO) LACTY L]-5-PYRA ZOLONES 

l~. G. Mesropyan, Yu. A. Bunyatyan, 
G. B. Ambartsumyan, and M. T. Dangyan 

UDC 547.775.778.07 

The co r r e spond ing  hydrazones ,  which on heating a re  cyc l ized  to give 1 - p h e n y l - 3 - m e t h y l - 4 - a l k y l -  
( benzy l ) -4 - (2 -oxopyr ro l i d inome thy l ) -  and 1 - p h e n y l - 3 - m e t h y l - 4 - a l k y l ( b e n z y l ) - 4 - ( N - m e t h y l c a p r o -  
l a c ty l )py razo lones ,  a r e  formed in the r eac t i on  of a lky l (benzy l ) (2 -oxopyr ro l id inomethy l ) -  and a lky l -  
(benzyl) (N-methy lcapro lac ty l )  ace toace t ic  e s t e r s  with phenylhydrazine .  

5 - P y r a z o l o n e s  with l ac tam r ings  in the s ide  chain a re  unknown. Since the lac tam r ing i n c r e a s e s  the eom-  
plexing abi l i ty ,  the hydrophi l ic  c h a r a c t e r ,  the dye aff ini ty,  the solubi l i ty ,  and the b io log ica l  act ivi ty  [1-6], a study 
of the r eac t ion  of pheny lhydraz ine  with ethyl alkyl(benzyl)  (2 -oxopyr ro l id inomethy l ) -  and a lky l (benzyl ) (N-methyl -  
c a p r o l a e t y l ) a c e t o a c e t a t e s  (Table 1) s eemed  of def ini te  in t e re s t .  The l a t t e r  were  obtained f rom N- (a , - ch lo ro -  
a lky l ) l ac t ams ,  in view of the lab i l i ty  of the i r  halogen a toms [6, 7]. Intense bands at 1733 (es ter  C = O), 1712 
(ketone C = O), and 1692 cm -1 ( lac tam C = O) a r e  obse rved  in the IR s p e c t r a  of these  compounds.  

�9 CH3COCHRCOOC2Hs + Na CO(CH2)~N CH~CR COCH 3 C~HsNHNH 2 

(C~H~)20 + 
CICH.N (CH~)nCO COOC2H 5 H 

I 

R 

CO(CHJ NCH~CRCCH~ ,~ CO(CH2) NCH~--C--'~--CH~ 
C~HsOOC NNHC6H~ o//C-~N;N 

I 
I I  C6H S 

I I I  

I--III a n=3, R=C~Hg; b n=3, R=CsHu; c n=3, R=CH2C~Hs; d n=5, R=C4Hg; e n=5, 
R=C~H11; f n=5, R=CH2C6H~ 

E s t e r s  I r e a c t  with phenylhydraz ine  in an equ imola r  r a t i o  at room t e m p e r a t u r e  in the p re sence  of one to 
twodrops  of g lac ia l  acet ic  acid to give co r r e spond ing  hydrazones  II. The i r  IR s p e c t r a  contain c h a r a c t e r i s t i c  
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